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1. Introduction 
Mammalian nerve tissue contains much higher levels 
of gangliosides than does non-neural tissue, and is, 
furthermore, characterized by appreciable amounts of 
tri- and tetrasiologangliosides, which are practically 
absent from non-neural cells [l] . 
At the present time, the only techniques available 
for separating neurons and glial cells from brain are 
microdissection and centrifugation on sucrose or 
sucrose&o11 gradients. The first technique gives only 
minute amounts of material and therefore, is not 
convenient for most experiments. Using the centrifuga. 
tion techniques, many authors [2-41 have shown that 
the fractions obtained are contaminated. In particular, 
the possibility of a contamination of the glial cell 
fraction with synaptosomes or membranes derived 
from synaptosomes, which are extremely rich in 
gangliosides [5], could seriously affect the distribu- 
tion of gangliosides observed in isolated glial cells. 
Glial cell cultures, which are free from contaminatior 
by other cells, seem to be a promising system for 
studying this problem. In order to throw some light 
upon the ganglioside composition of normal glial cells, 
we compared the gangliosides of astroblasts in culture 
with the glial cell fraction obtained from brain by 
centrifugation on sucrose&o11 gradients. 
2. Materials and methods 
2.1. Cell culture 
Primary cultures of astroblasts were obtained from 
new born rat cerebral hemispheres [6] . In these 
cultures, neurons and oligodendroglial cells pro- 
gressively disappeared. After two weeks only astroblasts 
could be observed in the cultures. 
Cultures in continuous lines originated from clone 
NN (Normal baby hamster astroglia) isolated by Shein 
et al. [7]. 
The cells were cultivated in Falcon dishes with 
Eagle-Dulbecco medium, supplemented with 10% 
foetal calf serum. NN cells were harvested at the 
beginning of the stationary phase and rat astroblasts 
after 14 days of culture. They were recovered by 
scraping, washed in 0.9% NaC 1 and freeze-dried. 
2.2. Isolation of glial cell fractions 
Glial cells and neurons obtained from the cerebral 
cortex of adult hamsters were separated by centrifuga- 
tion on sucrose-ficoll gradients according to Sellinger 
et al. (8). Both fractions were then freeze-dried. 
2.3. Isolation and analysis of gangliosides 
Soluble proteins were first extracted from the freeze- 
dried cells with phosphate buffer 5 mM pH 7.2. 
Gangliosides were extracted according to Suzuki [9] 
or Tettamanti et al. [lo], then purified by mild 
alkaline hydrolysis [ Ill. Total lipid sialic acid was 
measured by the technique of Miettinen and Takki- 
Luukkainen [ 121. Gangliosides were fractionated by 
silicagel G thin-layer chromatography on pre-coated 
plates (Van der Eijnden, [ 131). The gangliosides were 
detected with the Bial’s orcinol-HC 1 reagent and 
their distribution determined by densitometry using a 
Vernon densitometer. 
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3. Results and discussion Table 2 
The lipid sialic acid concentration of NN cells is 
about 0.60 pg/mg dry weight. These results are similar 
to the values reported by Shein et al. [7] for hamster 
astrocyte nodules, by Dawson et al. [ 141 for the tumo- 
ral glial clone C6, and by Derry and Wolfe [ 151 on 
glial cells obtained by microdissection. On the other 
hand, our value is somewhat lower than those reported 
for glial cells fractions isolated from rabbit or rat brain 
by centrifugation techniques (Hamberger and 
Svennerholm, [ 161; Norton and Poduslo, [ 171). 
Distribution of gangliosides in various fractions of 
hamster brain 
Gangliosides Whole cerebral Glial cell 
cortex* fraction* 
0 traces traces 
19.8 15.4 12.2 
4.5 3.8 5.7 
21.4 38.6 41.2 
20.2 17.9 9.3 
26.2 17.9 26.3 
7.9 6.4 5.3 
Thin-layer chromatography of total NN hamster 
glial cells gangliosides, obtained by Suzuki’s or Tetta- 
manti’s method, showed the presence of two major 
spots running as G,, and G,, markers. In addition, 
traces of other gangliosides were seen. Never tri- or 
tetrasialogangliosides were detected. The most 
abundant was the monosialolactosyl ceramide (table 
1). This pattern is very different from that found in 
the glial cell fraction of the rabbit brain studied by 
Hamberger and Svennerholm [lo] where G,, and 
GD3 accuunt for only a minor part of the total gang 
liosides. This difference could be explained by the 
fact that the glial cells which were analysed were 
isolated from the brains of different species. However, 
we obtained similar results to those of Hamberger and 
Svennerholm when we prepared glial cells from hamster 
brain by a centrifugation technique. In the glial cell 
fraction, the gangliosides were almost the same as 
those detected in the neuronal cell fractions as well as 
in hamster whole cortex (Table 2). 
Results are expressed as percentage of total sialic acid recover- 
ed. * Mean of two experiments. 
0.5 pg/mg dry weight, similar to the NN level. Thin- 
layer chromatography showed the presence of only 
two spots moving as G,, and GD3 which respectively 
account for 96% and 4% of the total gangliosides 
(table 1). 
The last material that we have used in the study of 
glial cells gangliosides, was the primary cultures of rat 
astroblasts. In these cells total gangliosides amount was 
In view of the simple ganglioside pattern of glial 
cells in culture, it seems that the complex pattern 
obtained with glial fractions prepared by centrifuga- 
tion methods could be the result of a contamination 
by a material rich in polysialogangliosides uch as 
synaptic plasma membranes [S] . Nevertheless, we 
cannot exclude that mature glial cells have no other 
gangliosides than G,, and GD3. The cells we have 
studied are astroblasts, i.e. embryonic cells. A study of 
the differentiation of these cells into astrocytes is now 
necessary before we can affirm that glial cells are free 
of the complex gangliosides which are characteristic 
of nerve tissue. 
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Table 1 
Distribution of gangliosides in cultured astroblasts 
Gangliosides* Clone NN** Rat astroblast*** 
GM3 62.7 96.0 
GMl 0.3 
- 
GD3 36.5 4.0 
GDla 0.5 
- 
Results are expressed as percentage of total sialic acid 
recovered. * Nomenclature of Svennerholm [ 181. ** Mean of 
5 experiments. *** Mean of 2 experiments. 
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